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(57) Abstract: A biodegradable wrap 
film simultaneously having not only the 
biodegradability of lactic acid resins but 
also cuttability, packaging capability and 
heat resistance. There has been developed 
a biodegradable wrap film composed 
mainly of a lactic acid resin composition, 
which biodegradable wrap film exhibits, 
as measured at a frequency of 10 Hz and a 
strain of 0.1% by the dynamic viscoelasticity 
measuring method according to the method 
of JIS K-7198 A, a storage modulus at 40°C 
of 100 MPa to 3 GPa and storage modulus 
at 100°C of 30 MPa to 500 MPa and exhibits 
a peak value of loss tangent (tan 8 ) of 0. 1 to 
0.8. This film excels in not only, suitable for 
use as a household wrap film, elasticity and 
softness and further elongation and tensile 
strength but also applicability to microwave 
ovens. 
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-f^O. l%^-C»]^#ttStefe^J: i 9a'Jfeb/c20 o C, 40^, 60°C, 80°C, 100 
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[0070] ^(D—ij^ m (DL-f L^) £*°y (L-SIS) ^atfy (D-?L&) t<D7^V^^\y 

^V(dm&k\z, ±m<Dim%m±K£^xffiM i 4k&%^&z^bhnmxfoZ)7!)\ 

20°C-C1— 200f>\ 70— 110°C-e2— 30#\ 80— 100°C-C3— 20#(D^P|^^iat 

*/^—&X<DM$&jjm$:nmirZ>Z.bhX%Z> 0 

[0071] &4b\ AHm-AHc^Jt^$«fc^^^,M#ft^_hifTlSfn]M^{b^J£B 
[0072] B\^ffc£llt ( a MD/TD) ^ ±M^M\^M^r^>t^\^, 

*3V^«, 5l^3SS^n— JtdSfilf-cabfj^n— JtSrl. 2—5. 0<©4&fflfc*t"5 

^-^h&c^^Tte, f¥ffi3li^U$^i. o-io. o\z.-r^b 

&1R£L>\\ M#^l-*3V>T«, «SE#ffiF*Srl. 5-5. 0M. «5E#ffiP*Sr2 
. 0—6. 0\Z&Z>Z.k&i&gLh\ 
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[0073] KTi-ii^i^t^> ^tibK£V)^mmtefahmm&^tf%h<D-(:tefj:\\ 

[0074] ^/V^(DMD^fB]^{*5l^(9^-[R] (tffttl^fR]) ^ TVjffabfe^WkMr>jffa<D\Kfi 

JjfaWUjj fa) &^ir 0 

[0075] mmm&xfmu^-rnmim^ m^-r&^wxm^n v >^mu 

JIS K-7198 A^(lS06721-4^B^)i-fS*««]^#ttaiJ^^J: ( 9,^ 
*MfE0r (m M^^^h^^— TVES-F3 j &m V \ »Mi»10H 
z, t>T ^0. 1%. ?M20°C^IF0T:-C\ h^(Z)MD^-^^oV^TSiJ^L/c 0 

< A Hm— A He > 

df-^3i/W— ^tM^^^*f^*S'JS(DSC-7)^fflV\ JIS K-7121 (ISO 

-h? v\ nhtitc^— ^9^x<om^tKmmmm AH C: j/ g ) ^^i*^ 

m ( A Hm : j/g) (D^ J; ft bf' c 

< 3lo3S<9J^J:b ( a MD/TD) > 

7^;l/A©MD^ fa bTD^j fa i^o V >T x JIS K-7 113 ti^pCT 3 1 3fi3£g200mm 
/^-eai^^^f V\ MD<DJ&jj (Pa) ^TDOJS^ (Pa) TtaH-^-J^llmL 

<#5/H4> 

[0076] fPffiS2P^^htt^^V^(D^O, ^^h-e^^^^vyhft^^^^O^A, 37 
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[0077] O : ^^^^^f Co 

[0078] Ar^U/vT^feWd^ »^L7c#\ ^ffl±^S<Z>l&VM^/V^&o7c 0 

[0079] X : ±%tf:fttffo\ ic£&«3:U ^Mbfg&U^V^&of^ 

[0080] O : M& K&MVtZ V^/W 

[0081] A i^l^M^A-S^^ffl-hPtSS^fSV^W^/Vo 

[0082] X i^/k^^^^^fp^TO^o-CL^V^ffiJiPBlM^^^^/K 

[0083] D^l] 





mm 


1 






zo°c 


A Hm-A He 
J/e 












20°C 
M P a 


40°C 
MPa 


10CTC 
MPa 




NW4031/TEC=70/30 60°C x 24fl$rM£ 


2060 


1200 


204 


0.15 


0.08 


41 


1.16 


O 


o 


A 


X 




NW4050/TEC=85/15 60t: X 24B#ffll#± 


2020 


774 


125 


02 


0.13 


32.3 


1.18 


O 


o 


O 


X 


mmm 


NW4050/PX884-90/10 60°C x 24EHS1*:£ 


2400 


1200 


167 


0.19 


0.07 


30.1 


1.08 


o 


o 


A 


A 


mmmA 


NW4060/PX 884=90/ 10 60°C X 24B#|S]#£ 


1990 


747 


88 


0.24 


0.12 


21 


1.09 


o 


o 


o 


O 




NW4060/PX884=85/15 60°C X 24B#rH*£ 


1070 


433 


66 


0.2 


0.16 


21 


1.08 


o 


o 


o 


O 




NW4060/PX884=93/7 6O 0 C x 24B#Pfl*£ 


3250 


1260 


94 


0.27 


0.06 


20 


1.1 


o 


o 


A 


O 




NW4031/NW4050/TEC=50/50/40 60"^C x 


1290 


1930 


250 


0.2 


0.16 


32 


1.02 


o 


o 


o 


X 




NW4031/NW4050/NW4060/TEC=45/45/10/ 
30 60°C x 24B^ra1*± 


3100 


1970 


230 


0.17 


0.045 


34 


1.2 


o 


o 


A 


A 




NW4031/TEC=70/30 


1920 


21 


110 


2.6 


0.15 


5.1 


1.02 


X 


o 


o 


X 




NW4060/PX884=90/10 


2450 


350 




3.1 


0.052 


0 


1.06 


A 


X 


o 


o 




NW4060/PX8S4=85/15 


1990 


11 


13 


2.3 


0.15 


0 


1.03 


X 


X 


o 


o 




NW4060/PX884=93/7 


2980 


1620 


20 


1 


0.03 


0 


1.05 


o 


X 


X 


Q 



U£:Df£=99: KD^V (L-?L^)-Cfc3#— ^7v^*±§!i?L^#fflgNatureWo 
rks4031D(^^-*20^")i! N mMtX.X^TTT^m.T^^J^O. lphr^^U 
= ItIl40mm$ /hMIH^[^2##m^ffl V vC, ^^hn XVvlMMbVX?^ 

46[fedrs&])^®*l:b-e30wt%?^Ab^^^^ 190°C, 200rpm^-C|§igjL-CfJp 

L#: : D{£ = 95 : 5<D^J (DL— ?LHt) X&Z>JJ— ^VV^frMfL^tMgNature 
Works4050(5>^*20^")^, mMfLX^TV^BT/V^^J^O. lphr^-^L 
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^^mhU^^iMfiiWi^M^bvyUy?^ 5H^*27(\ SPfjill. 46[fedrs?S: 
])£fC*it^5wt%^AU£;^ 190°C, 200rpm^-C^g4bT^mb, ^ri^h 
miCXU&200°CX10 n m^^/VA^c^Uc^ 60 c C^-C24B#Rg#^£-frfc o 

Lf* : Dffc = 95 : 5<Dtf?y (DL-?L^) ^>V^1±M?L^WJ!gNature 
Works4050(5>^-M20)^ N ^J^bT^TU^T/^^^AO. lphr^il^U 
= ^mXM40mm<D/hM^^^2to#ffi^^fflV^-C, -O'hn J:«9 rTM^LTTv 5 
t°^m^^T/^(MMfcM PX-884, 5>^-m650, SPfitll. 3 [f edrs^] ) 
it^lOwt 0 /o&AUfe/^ 190^, 200rpm^-C^g^b-C#mL. ^-^Mfc^-CM 
^200°C-eiO J u m©7^/^MLfcf, 60 o C^-C24H#P^££i2:fc o 
(Hife#|4) 

U£:D#;=88 : 12(D^U (DL-?L^) ^/V^?tt$£?L^^#fJ|gNature 
Works406O(5H'-ml9j50^ ?f Mtl^X^TTV^^T/^^J^O. lphr^M-^X 
, H^mXM40mmO/hM^l^rB]2ttf¥M^fflV^T, -^hni^M^JiXTT 
v^tV^rc^/k (^iSm^M PX-884, 5>^-M650, SPfjgll. 3 [f edrs&c] ) ^fC 
*J:b-eiOwt%^Ab^^^ N 190°C, 200rpm^T^gllL-C#ffib, ^-^Hfe^T 
MS200°C-C10 ju m(D^/^§r^^Lfc#, 60°C^-C24B#F^^^$-frfc o 
(^»!)5) 

Lf^:D#: = 88:12(D* 0 y(DL-?L^)^fe§^— ^V^^ttMfL^W^Nature 
Works4060(5>^-*19^")i, ?f ^JiL-C^Ty^^771^— "^0. lphr^M^b 
, H^mxM40mmO)/hS^l^rR]2tt#t±i^^fflV^-C, R]"»lJ£X-CT 
v^tV^rc^/V (jiam^M PX-884, 5>^-*650, SP-ftll. 3 [f edrs$x] ) ^ff 
*it^5wt%&AL&;^ 190°C, 200rpm^-C^g!liL-Cf¥t±iU, ^-r^Hfe^T 

L^:D#: = 88:12(D^y(DL-?L^)^fc§^— drV^^|±M?L^WBgNature 
Works4060(^^-fil9^)^, ?f ^J^LT^Ty^^T/V^^^o. lphr^M^b 
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&]*>&3^T/l'(fflMi\M PX-884, SPfftll. 3 [f edrsjfe] ) £H 

Jfc-T?7wt%SEAL&tf5&, 190°C, 200rpm^T^gl!bTj¥mb, ^H^HSr^T 



(^»!)7) 

Ufc : Dffc= 99 : l<Dtf?y (L-f LH) X»foZ>%— ^/V^fi^fL^^WJiiNatureWo 
rks4031D (^^-*20^") Ufc: D#: = 95 : 5<DtfV (DL-?L^) -efc£# — =¥/V^ 
•>1 : ±M?L^^W^NatureWorks4050(^-^-i20^") 4031D:4050= 50wt 

, H^fiXM40mm<M^^fa2itt#ffi41£fflV^ -O^ni;*) urM^LT^ 
^^mhV^^^iMtfiM^Wi^htiyUv?^ ^-fi270 N SPftll. 46[fedrsfe 
])£ff*lt^Owt%iXAL&;^ 190°C, 200rpm^-C^g4LT^mb, ^ri^h 

rks4031D (^^-^2075) : D#: = 95 : 5<D/Ky (DL-?L^) Xfo&Jj—^/Vt? 

^1±M?L^^WJ!gNatureWorks4050 (^^A20) Lf£:D#:=88: 12<D*°y ( 
DL— ?LSI) d r/^ f >l±M?L^^WIgNatureWorks4060 (^H^ ml 9^5") 

££\ 4031D:4050:4060=45wt%:45wt%:10wt%-eK^^V^KU ^Mt 
b-C^Ty^^T/V^— r>i^O. lphr^M^U H#MXM40mm$/J^lRl^[B]2 

Uy?X2^ 5H^S270, SPffill. 46[fedrs&])^a*i:b'e30wt%aAb^^^^ 
190°C, 200rpm^T^SljLT#t±ib, ^ J r^h^^T^S200°C-eiO m(D^/V 

o i~^fc>^>, MD^[R]10cm, TD^falOcmtD^/W^ 40°C, 40%RH#H^Cp 
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[0084] ^©M^ MMWl, 2RX^7{Zit^<, mMim, 4, 5, 6RXl8^mthX\^fc 0 ^(D 

x-hmmm^ 5, 6«^<:/y— K«#$^t-f m^Mtixv^ 

Ufc : Df£= 99 : KDjKU (L-f L^) ^VV^t±M?Lg^tf ^Nature Wo 

rks4031D(^S20^)i, mMt^X^TTV^mT^^J^O. lphr£?H^U 
HItXS40mm$/M^|Bl2ttfftl]i^V^, -<^hn£<9 nTil^LT^ 
^mbH^/^iM^f^^-M^h^^y^^ 5>^"M270, SPfjlll. 46[fedrs^]) 
£Jf*it^30wt%&AUfe/^ 190°C, 200rpm^-C^g*L-C#mL, df-r^h& 

[0085] ^^ B ^S^i£<, 40°C-e(D#tt^^20. 8MPa^<, #S/M£iD£*9. Wf&ttffF 
(it«!|2) 

U£:D#; = 88 : 12(D^y (DL-?L^) X^ti— ^7^?*±M?L^^gNature 
Works4060(5H'-ml9j5 r )^ ?f ^J^LT^Ty^^T/^^^O. lphr^M^b 
, H^mXM40mmO/hMIH^rB]2tt#M^fflV^T, ^^hn£l9 bTM»LTT 
v^tV^rc^/k (^iSm^M PX-884, ^-^-M650, SPfjgll. 3 [f edrs&c] ) 
*J:b-eiOwt%^Ab^^^ N 190°C, 200rpm^T^gllL-C#ffib, ^-^Hfe^T 

[0086] ^^7V^«40°C-e(D#tt*^350MPa^^«9, #:yH4te^^£5 1 b<D<D||Jl_h 
Po^ffi^V ^^/l^Cfeofc/^ ^<|^^ H {bb-C^V ^fci6 100 o C-e<D#'|4*{ilMPa^ 

(it»>|3) 

L#::D#: = 88:12(D/Ky(DL-fL^)-efe§^— ^^*±M?L^WJ!gNature 
Works4060(5>^-Ml9^5')^, ?# ^JiL-C^Ty^^771/^r>A0. lphr^M^b 
, H^mXM40mmO)/hSlRl^rR]2$6f¥t±i^^fflV^-C, -<^hnj;«9 ^MMti^XT 
iy^m^^T^ PX-884, ^^-*650, SPfCll. 3 [f edrs$x] ) ^ft 

*it-ei5wt%&AL/£/^ 190°C, 200rpm^T|§iS!&L-Cf¥ffiU ^-^Hfef-T 
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[0087] ^^7V^«40°C-e(D#tt*^il. 6MPaki&<, 2Hyb\±K*gZ>7^J*~eh^tc 
(it tfc$|4) 

Works4060(5>^-Ml9^")^, mMti^X^TT])>^T/V^=.^M>0. lphr^M^L 

v^fcV^c^TVV (^IBS^M PX-884, ^^-m650, SPftll. 3 [f edrs$x] ) £H 
Sit^7wt%ffiAL^ib. 190°C. 200rpm^-CltiS!i!L-Cf¥mU ^-^MS^T 

[0088] ^:^/^^40 c C-e(D#tt^^i. 6GPaitl<, ^J^h^l^Mtl^, 100°C-e<D 
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[1] JIS K-7198 Aife©»e<I*!i#ttai3£«fe^J:«9, M^lOHz. T>~T&0. 1%K 

Xmfelsfc40°C ^doit^If 0#tW<7>fit & lOOMPa— 3GPa<D$SH tOfc^ , 

SzfeiE^ (tan 5 ) <Dt°— ^{g^O. 1-0. 8(Df5H^feS?L^WM^^^ 
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[6] ^/VA^rJIS K-7121^^oT^f^^§Uf^Mf+^fflV^#?aigSlO c C/ / 



WO 2005/082981 



1/1 



PCT/JP2005/003121 



[mi] 



1.00E+10 - 



1.00E+09 b-. 



1.00E+08 



re 
a 



LL) 



1 .00E+07 



1 .00E+06 



1.00E+05 




0 



[02] 



20 



40 



60 



80 100 
Tenperature(°C) 



120 



140 



160 



180 



mmmi 



o ■ - tmm ^ 



1.00E+01 



1.00E+00 



c 
43 



1.00E-01 



1.00E-02 




■o--J±(ttf(2 
■o--Jt»#i4 



20 



40 



60 



80 100 
Tenperature(°C ) 



120 



140 



160 



180 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 0 05/0 03121 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C08J5/18, C08K5/10, C08L67/04//C08L101/16 , C08L67:04 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C08J5/18, C08K5/10, C08L67/04//C08L101/16 , C08L67:04 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2005 

Kbkai Jitsuyo Shinan Koho 1971-2005 Toroku Jitsuyo Shinan Koho 1994-2005 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 2003/006550 Al (Mitsui Chemicals, Inc.), 

23 January, 2003 (23.01.03), 

Claims; page 11, line 17 to page 12, 

line 12; page 13, lines 13 to 20; page 21; 

table 1 

& EP 1408086 Al 

pages 6 to 7; Par. Nos . [0034] to [0036]; 
page 7, Par. No. [0041]; page 12; table 1 
& KR 2003036777 A & US 2004/0010063 Al 

& CN 1464896 A 

JP 11-302521 A (Shimadzu Corp.), 
02 November, 1999 (02.11.99), 

Claims; page 4, Par. No. [0032]; page 5; Fig. 
(Family: none) 



1-6 



1-6 



1 x I Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



* Special categories of cited documents: "T" 

'A" document defining the general state of the art which is not considered 
to be of particular relevance 

'E" earlier application or patent but published on or after the international "X" 
filing date 

'L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other «y" 
special reason (as specified) 

£ 0" document referring to an oral disclosure, use, exhibition or other means 

'P" document published prior to the international riling date but later than the 

priority date claimed "&" 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
09 May, 2005 (09.05.05) 


Date of mailing of the international search report 
24 May, 2005 (24.05.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 0 05/0 03121 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 



Inc . ) , 



A 



A 



P, A 



JP 2003-012834 A (Mitsubishi Plastics, Inc.), 
15 January, 2 0 03 (15.01.03), 

Claims; page 3, Par. Nos . [0020] to [0021]; 
page 4, Par. Nos. [0036] to [0040] 
(Family: none) 

JP 08-198955 A (Mitsubishi Plastics, Inc.), 
06 August, 1996 (06.08.96), 

Claims; page 4, Par. Nos. [0031], [0037] to 
[0038] 

(Family: none) 

JP 09-025345 A (Mitsubishi Plastics, 
28 January, 1997 (28.01.97), 
Claims 

(Family: none) 

JP 2002-146170 A (Unitika Ltd.), 
22 May, 2002 (22.05.02), 
Claims; page 8, Par. No. [0042] 
(Family: none) 

JP 2002-249603 A (Mitsui Chemicals, 
06 September, 2002 (06.09.02), 
Claims; page 5, Par. No. [003 0] 
(Family: none) 

JP 2004-292625 A (Toray Industries, 
21 October, 2004 (21.10.04), 
Claims; page 16; table 1 
(Family: none) 



1-6 



1-6 



1-6 



1-6 



Inc . ) , 



1-6 



Inc . ) , 



1-6 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



£1- 



P3 



mm 



^ PCT/J P 2 O O 5/0 0 3 1 2 1 



A. 



#w«9*r54Hff«o$MH (swkmmm (ipo ) 

IntCL 7 CO 8 J 5/1 8, C O 8K5/1 0, C08L67/04 
// C08L101/16, C08L67 : 04 



B 



BESr?rofc*/hR»** (BNRttffaM (IPC)) 

IntCL 7 C08J5/18, C08K5/10, C08L67/04 
// C08L101/16, C08L67 : 04 



0*1 



saw* 



1922-1996^ 
1971-2005^ 
1996 — 200 5^ 
1 9 9 4 — 2 0 0 5^ 



ix^m L.fc«^-^-<-x (7-^-^(o«», MS^^LfcfflM) 



c. 



# 7" y * 



WO 2 0 0 3 / 006550 Al (H^fc^tfeSl^fc) 2 0 0 3. 0 1 
. 2 3, #fFtt^O^H, IllII17ff-f 12lI12tT, 113 
W^13-20fr, l21Itl&EP 1 4 0 8 0 8 6 Al, ^6 — 7 
HE 0034] - [0036], 171 [0 04 1] , Hi 2IS1&K 
R 2003036777 A&US 2004/0 010063 Al&C 
N1464896A 



1-6 



F c^■(0|*#^^:tS:*t3^sy^#fe*i^-cv^a 1 



Taj «rfcliac©fc5*it-eH:3fc<, - 



rxj ¥?^m^%>%3cmx&<>x^ mmx^^xmrn 



09. 05. 2005 



&<Dmm 0 



24 5. 2005 



0*H#fF/T (ISA/JP) 
.SHES-^l 0 0 — 8 9 1 5 



4 J 



9 2 7 2 



3^- 



SIS#-S* 03-3581-1101 1*3$| 3 4 5 7 



liPCT/lSA/2 10 (2 004$!^) 



C3 



■nut; 



PCT/JP200 5/00 3 1 2 1 



c m%) ■ 



A 



A 



A 



A 



PA 



JP 11-302521 A (W&^±&WMtfFBi) 1 9 9 9. 11. 0 

2, mww^mm, i4i [0032] , m5mmi (77^ y^t 
) 

JP 2003.-012834 A (H^WJUfclS^tfc) 2 0 0 3. 0 1. 
1 5 , #fFlt*OfSffl, f3M[0020] - [0021] , I4K [O 
036] - [0040] (77?!)-/£L) 



JP 08—198955 A (H^flMttfcS^ctfc) 1 9 9 6. 0 8, 0 6 
, #FF!ft*:<7^ia, 141 [0031], [0037] - [0038] ( 

» 

f ■ 

JP 09-025345 A (H^HMMfcleSt^h) 1997. 01. 28 



JP 2002-146170 A (^~^#$a£;^|±) 2 0 0 2. 0 5. 

22, wmm^mm, isi [0042] (77§p-ftu 

JP 2002-249603 A (H^flS^lfc^C^fcfc) 2 0 0 2. 0 9. 
0 6, #f^W^(Dfg|ffl, 151 [0 0 3 0] (77 5U-*U 



JP 2004-292625 A Oft VifeSfaS^fc) 2004. 10. 21 



1-6 



1-6 



1-6 



1-6 



1-6 



1-6 



1-6 



SPCT/ISA/2 10 (jg 2 (2004^1^) 



